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(54) [Title of the Invention] Ophthalmic 
(57) [Abstract] 

[Purpose] The purpose of the present invention is to provide an ophthalmic that is 
particularly very effective against, of the many symptoms associated with disorders such as 
conjunctivitis, the symptoms of hyperemia of the ocular mucous membranes in particular. 

[Structure] The present invention is an ophthalmic that is a combination of (a) 
ketotifen or a salt thereof and (b) vitamins. 
[Claims] 

[Claim 1] An ophthalmic, which is a combination of (a) ketotifen or a salt thereof 
and (b) vitamins. 

[Claim 2] The ophthalmic according to claim 1, wherein the vitamins are one or 
more vitamins selected from B vitamins, vitamin E, and derivatives thereof. 

[Detailed Description of the Invention] 

[0001] 
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[Industrial field of the invention] The present invention pertains to an ophthalmic that 
has augmented and improved vasoconstricting activity and realizes particularly excellent results 
in terms of eliminating or alleviating the symptoms of hyperemia of the ocular mucous 
membranes associated with many disorders such as conjunctivitis. 

[0002] 

[Prior art] Disorders displaying symptoms of hyperemia of the ocular mucous 
membranes, such as conjunctivitis, are inflammatory disorders of the ocular mucous membranes. 
The etiology of conjunctivitis is diverse. In the past attention was focused on symptoms 
attributed primarily to bacterial infection, but allergies have recently become the primary 
etiology. There are also very many causative agents of allergies (allergens). Pollen, house dust, 
particulates in exhaust gas, and food ingredients are allergens. 

[0003] Allergies are generally thought of as being treated by etiotropic methods whereby 
the allergen is eliminated, but this type of measure is difficult to implement on a day-to-day basis. 
Moreover, desensitization therapy whereby sensitivity to the allergen is reduced is also used, but 
the therapeutic period is very long and requires very frequent clinic visitation. Therefore, it is not 
very popular at the present time. In light of these circumstances, treatment of conjunctivitis 
focuses on nosotropic methods. 

[0004] Elimination or alleviation of red eyes with vasoconstrictors and elimination or 
alleviation of ocular pain, ocular pruritus, and ocular discomfort with local anesthetics are, 
among other methods, generally used for nosotropic treatment of symptoms of hyperemia of the 
ocular mucous membranes. In addition, antihistamines are used to control allergic reactions such 
as hay fever and to eliminate or alleviate ocular pruritus. Vitamins are used for the purpose of 
replenishing vitamins in order to improve microcirculation and reduce eyestrain. 

[0005] How to quickly eliminate or alleviate the many symptoms of disorders such as 
conjunctivitis, including symptoms of hyperemia of the ocular membranes, is a substantially 
important element, both in terms of therapy and in terms of everyday lifestyle. Of these 
symptoms, early alleviation of symptoms of hyperemia, including swelling of the ocular mucous 
membranes, has become a therapeutic point, both from the standpoint of QOL and the standpoint 
of preventing transformation to severe symptoms, and realizing this effect is important in the 
field of non-prescription drugs as well. Nevertheless, early alleviation of the symptoms of 
hyperemia has not been sufficient with the drugs that are used for the above-mentioned 
nosotropic therapy and consequently, it has proven difficult to provide an ophthalmic that is 
satisfactory in terms of realizing the above-mentioned effect. 

[0006] 

[Problems to be solved by the invention] Consequently, the purpose of the present 
invention is to provide an ophthalmic that is particularly very effective in eliminating and 
alleviating, of the many symptoms associated with disorders such as conjunctivitis, the 
symptoms of hyperemia of the ocular membranes in particular. 

[0007] 

[Means for solving problems] As a result of intense research in order to accomplish the 
above-mentioned goal, the inventors completed the present invention upon discovering that an 
ophthalmic that is a combination of the active ingredients of ketotifen or a salt thereof and 
vitamins shows dramatic results in the elimination or alleviation of the symptoms of hyperemia 
of the ocular mucous membranes associated with disorders such as conjunctivitis. 

[0008] That is, the present invention provides an ophthalmic that is a combination of (a) 
ketotifen or a salt thereof and (b) vitamins. 
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[0009] The vitamins used in the ophthalmic of the present invention are preferably 
selected from B vitamins (vitamin Bl, vitamin B2, vitamin B6, and vitamin B12), vitamin E, and 
derivatives thereof. 

[0010] The ketotifen or salt thereof used in the ophthalmic of the present invention has 
heretofore been used in ophthalmics for the alleviation of the symptoms of allergic inflammation 
because it has anti-histamine activity. Moreover, as previously mentioned, vitamins have also 
been used in ophthalmics in the past. Nevertheless, the present invention is based on the fact that 
the effect of concomitantly using ketotifen or a salt thereof and vitamins is much better than that 
of simply adding the ability of ketotifen, or a salt thereof, or vitamins alone to eliminate or 
alleviate the symptoms of hyperemia associated with conjunctivitis. 

[0011] 

[Embodiments of the Invention] The ketotifen (4,9-dihydro-4-(l-methyl-4- 
piperidylidene)-10H-benzo[4,5]cyclohepta[l,2-b]thiophen-10-one) used in the ophthalmic of the 
present invention is a conventional anti-allergy agent and can be synthesized by conventional 
methods or procured as a commercial product. 

[0012] There are no special restrictions to the salt of ketotifen as long as it is 
pharmaceutically acceptable for use in ophthalmics. For instance, inorganic salts, such as 
hydrochlorides, borates, sulfates, nitrates, and phosphates, organic acid salts, such as 
methanesulfonates, benzenesulfonates, para-toluenesulfonates, acetate, propionates, tartrates, 
fumarates, maleates, malates, oxalates, succinates, citrates, benzoates, mandelates, cinnamates, 
and lactates, can be used. Fumarates are particularly preferred. 

[0013] The amount of ketotifen or salt thereof added to the ophthalmic of the present 
invention is generally 0.001 to 0.5 wt%, preferably 0.01 to 0.1 wt%, of ketotifen per the entire 
ophthalmic composition. 

[0014] 

It is concluded that any of the vitamins that are one of the active ingredients of the 
ophthalmic of the present invention has a multiplied effect in terms of eliminating or alleviating 
the above-mentioned symptoms of hyperemia of the ocular mucous membranes when used 
concomitantly with the ketotifen or salt thereof. For instance, vitamin A, B vitamins (vitamin Bl, 
vitamin B2, vitamin B6, and vitamin B12), vitamin C, and vitamin E can be used, and each can 
be used alone or they can be used as a combination of two or more vitamins. Any derivative 
haying the same physiological activity as these vitamins can also similarly be used. For instance, 
retinol can be used as vitamin A, bisibutiamine can be used as vitamin Bl, flavin adenine 
dinucleotide can be used as vitamin B2, salts of pyridoxine and pyridoxal can be used as vitamin 
B6, hydroxocobalamin can be used as vitamin B12, ascorbates can be used as vitamin C, and 
tocopherol succinate can be used as vitamin E. Moreover, other vitamins, such as nicotinates, 
pantothenates, and biotin can also be used. 

[0015] The amount of vitamin added to the ophthalmic of the present invention per the 
entire ophthalmic composition is generally 0.1 to 10 wt%, preferably 0.25 to 5 wt%, of vitamin 
A or a derivative thereof, generally 0.01 to 0.5 wt%, preferably 0.03 to 0.3 wt%, of vitamin Bl 
or a derivative thereof, generally 0.005 to 0.3 wt%, preferably 0.01 to 0.2 wt%, of vitamin B2 or 
a derivative thereof, generally 0.01 to 0.5 wt%, preferably 0.03 to 0.3 wt% 5 of vitamin B6 or a 
derivative thereof, 0.000005 to 0.003 wt%, preferably 0.00001 to 0.0015 wt%, of vitamin B12 or 
a derivative thereof, 0.005 to 0.2 wt%, preferably 0.01 to 0.1 wt%, of vitamin C or a derivative 
thereof, and generally 0.005 to 0.2 wt%, preferably 0.01 to 0.1 wt%, of vitamin E or a derivative 
thereof. It is preferred that when two or more vitamins are used concomitantly, each is used 
within the above-mentioned ranges. 
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[0016] In addition to the above-mentioned active ingredients, other drugs can be added 
as needed to the ophthalmic of the present invention. For instance, anti-inflammatory drugs such 
as dipotassiurn glycyrrhizinate, ipsilon-aminocaproic acid, alantoin, berberine chloride, berberine 
sulfate, sodium azulene sulfonate, zinc sulfate, and zinc lactate; anti-allergy drugs and 
antihistamines such as diphenhydramine hydrochloride and chlorpheniramine maleate; 
vasoconstrictors such as tetrahydrozoline chloride, naphazoline chloride, and phenylephrine 
hydrochloride; anticholinergic drugs such as belladonna alkaloids and flutropium bromide; local 
anesthetics such as lidocaine hydrochloride; steroidal anti-inflammatory agents such as 
prednisolone; antiphlogistic enzymes and antiphlogistic drugs such as lysozyme hydrochloride, 
serapeptase, and bromelaine; bactericides such as benzethonium hydrochloride and chlorhexidine 
gluconate; and crude drugs can be added. 

[0017] The ophthalmic of the present invention can be a solid ophthalmic or a liquid 
ophthalmic prepared by conventional methods. A solid ophthalmic is produced by mixing fillers 
such as crystal cellulose; binders such as hydroxypropyl cellulose, hydroxypropyl 
methylcellulose, gelatin, and polyvinyl pyrrolidone; lubricants such as magnesium stearate, 
hydrogenated castor oil, and talc; and the like, with the above-mentioned active ingredients and 
the above-mentioned optional drugs. Moreover, a liquid ophthalmic is produced by dissolving 
the above-mentioned active ingredients in a solvent that is normally used as a carrier for liquid 
ophthalmics, such as purified water. In addition to the above-mentioned active ingredients and 
•optional drug components, gelling agents such as methylcellulose, hydroxyethylcellulose, 
carboxymethylcellulose, hydroxypropyl methylcellulose, polyvinyl alcohol, 
carboxymethylcellulose sodium, and chondroitin sulfate; preservatives such as chlorobutanol, 
sodium dehydroacetate, benzalkonium hydrochloride, cetylpyridium hydrochloride, fenethyl 
alcohol, methyl paraoxybenzoate, benzethonium hydrochloride, methylparaben, and sorbic acid; 
buffers such as borax, boric acid, and dihydrogen potassium phosphate; dissolution accelerators 
such as polysorbate 80 and polyoxyethylene hydrogenated castor oil; surfactants; stabilizers such 
as sodium edetate, hydrogen sodium sulfite, ethylenediaminetetraacetic acid; fragrances such as 
menthol, camphor, mentha water, mentha oil, and borneol; sulfa agents; coloring such as 
lithospermum root extract; and antiseptics can be added to the liquid ophthalmic as long as it is 
within a range that does not compromise the results of the present invention. 

[0018] Moreover, it is preferred that the liquid ophthalmic be isotonic with tears, and to 
this end, sodium chloride, potassium choride, glycerin, and other tonicity agents can be added as 
needed. pH of the liquid ophthalmic should be within a range that is ophthalmologically 
acceptable. For instance, a pH within a range of 5.0 to 8.0 is preferred. The desired pH can be 
obtained using a pH regulator, such as borax, citric acid, sodium citrate, hydrochloric acid, or 
sodium hydroxide. 

[0019] The dosage regimen of the ophthalmic of the present invention can be changed in 
accordance with the symptoms presented by the patient and severity thereof, the age of the 
patient, and the like, but the ophthalmic is usually administered to the eyes as drops or by 
spraying or application once to several times per day in an amount such that the dose per day of 
ketotifen is 0.005 to 1.2 mg, preferably 0.01 to 0.6 mg, and the dose per day of vitamin is 0.001 
to 0.5 mg, preferably 0.005 to 0.25 mg. 

[0020] 

[Working Examples] The present invention will now be described in further detail with 
working examples and experimental examples, but the present invention is not limited to the 
following examples. 



[0021] Working Example 1 
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Each of the following components was weighed out by the weights shown below and 
uniformly mixed. Then they were dissolved in 100 ml of purified water to produce an 



ophthalmic. 

Ketotifen fumarate 25 mg 

Vitamin B6 100 mg 

Dipotassium glycyrrhizinate 300 mg 

Lidocaine hydrochloride 250 mg 



[0022] Working Example 2 

Each of the following components was weighed out by the weights shown below and 
uniformly mixed. Then they were dissolved in 100 ml of purified water to produce an 



ophthalmic. 

Ketotifen fumarate 50 mg 

Vitamin Bl 100 mg 

Tetrahydrozoline hydrochloride 1 00 mg 

Prednisolone 10 mg 

Lidocaine hydrochloride 300 mg 



[0023] Working Example 3 

Each of the following components was weighed out by the weights shown below and 
uniformly mixed. Then they were dissolved in 100 ml of purified water to produce an 



ophthalmic. 

Ketotifen fumarate 30 mg 

Vitamin B6 lOOmg 

Vitamin B12 50 ^g 

Tetrahydrozoline hydrochloride 1 00 mg 

dl-Chlorpheniramine maleate 250 mg 



[0024] Working Example 4 

Each of the following components was weighed out by the weights shown below and 
uniformly mixed. Then they were dissolved in 100 ml of purified water to produce an 



ophthalmic. 

Ketotifen fumarate 25 mg 

Vitamin B2 50 mg 

Vitamin B6 100 mg 

Vitamin B 12 50 \ig 

Naphazoline hydrochloride 50 mg 

Flutropium bromide 20 mg 



[0025] Working Example 5 

Each of the following components was weighed out by the weights shown below and 
uniformly mixed. Then they were dissolved in 100 ml of purified water to produce an 



ophthalmic. 

Ketotifen fumarate 40 mg 

Vitamin B2 50 mg 

Vitamin B6 100 mg 

Vitamin E 30 mg 

Oxymethazoline hydrochloride 25 mg 

Fluticasone propionate 50 mg 

Lysozyme hydrochloride 250 mg 

Lidocaine hydrochloride 300 mg 

1-Menthol 10 mg 
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[0026] Experimental example: Alleviating effect of combination drug on hyperemic 
reaction of the ocular mucous membranes in rabbits 
Experimental method 

A hyperemic reaction of the ocular mucous membranes was induced by pre- 
administration of 0.2 ml of 3.5% capsaicin eye drops to Japanese white house rabbits in groups 
of 3 rabbits/group. Then the rabbits were administered 0.2 ml of the ophthalmics that had been 
prepared in accordance with the compositions in Table 1 (in 100 ml of purified water). The 
extent of redness and swelling of the bulbar and palpebral mucous membranes was 
macroscopically observed one hour after administration. The observation results were rated in 
accordance with the following criteria and hyperemia-eliminating activity of each ophthalmic 
was evaluated. 

[0027] 5 points: very hyperemic (the bulbar and palpebral mucous membranes are 

extremely red and swollen) 

4 points: considerably hyperemic (the bulbar and palpebral mucous membranes are 

obviously red and swollen) 

3 points: hyperemic (the bulbar and palpebral mucous membranes are obviously red) 
2 points: somewhat hyperemic (the bulbar and palpebral mucous membranes are red) 
1 point: only very slightly hyperemic (the bulbar and palpebral mucous membranes are 

only very slightly red) 

0 points: virtually not hyperemic (either perfectly normal, or either the bulbar or the 

palpebral mucous membranes are only faintly red) 



[0028] 
[Table I] 



Component (wt%) 


Group A 


Group B 


Group C 


Group D 


Group E 


Group F 


Ketotifen fumarate 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


Thiamine hydrochloride 


0.1 












Flavin adenine dinucleotide 




0.05 










Pyridoxine hydrochloride 






0.1 








Cyanocobalamin 








0.0001 






d-oc-Tocopherol acetate 










0.03 





Component (wt%) 


Group G 


Group H 


Group I 


Group J 


Group K 


Group L 


Ketotifen fumarate 
Thiamine hydrochloride 
Flavin adenine dinucleotide 
Pyridoxine hydrochloride 
Cyanocobalamin 
d-a-Tocopherol acetate 


0.1 


0.05 


0.1 


0.0001 


0.03 





[0029] Experimental results 

The results are shown below in Table 2. The rating of the extent of hyperemia is the 
average of three ratings. 

[0030] 

Groups A through E, which were administered the ophthalmic of the present invention, 
show hyperemia-eliminating activity that is far superior control groups (groups F through L), 
which show the activity that is realized by adding the effect of ketotifen or vitamins alone. It is 



(7) Kokai Patent No. 1 1-189533 



therefore clear that the ophthalmic of the present invention has excellent hyperemia-eliminating 
activity. 



[0031] 

[Table 21 





Group A 


Group B 


Group C 


Group D 


Group E 


Group F 


Rating of symptoms 
of hyperemia 


2.3 


2.3 


2.0 


2.0 


1.7 


4.3 






Group G 


Group H 


Group I 


Group J 


Group K 


Group L 


Rating of symptoms 
of hyperemia 


4.0 


4.0 


4.0 


3.7 


3.7 


4.7 



[0032] 

[Results of Invention] 

The ophthalmic of the present invention shows excellent eliminating activity against the 
symptoms of hyperemia associated with disorders such as conjunctivitis and provides a drug that 
is very useful against inflammation of the ocular mucous membranes. 

Continuation of front page 
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